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INTRODUCTION 
The performance of guardrail end treatments has been a subject of concern 
to highway engineers for many years. A concentrated effort was begun in the mid 
1960's to evaluate guardrail design and recommend warrants for guardrail usage. 
The first guardrail installations used a blunt end treatment. The blunt end 
treatment resulted in some severe impacts involving spearing of the vehicle. To 
eliminate the spearing problem, the end of the guardrail was twisted and 
anchored to the ground. The problem with this design was that it tended to serve 
as a ramp such that a number of vehicles rolled over as a result of hitting the 
turned-down treatment. An analysis of guardrail accidents in Kentucky completed 
in 1976 verified the problems associated with both the blunt end treatment and 
the original design of the turned-down end treatment (1). 
As a result of research conducted by the National Cooperative Highway 
Research Program CNCHRP), the "breakaway-cable-terminal" (BCT) design was 
determined to be an effective terminal for W-beam guardrail systems and 
appeared to be a significant improvement over either the turned-down or blunt-
nose terminal (2). The BCT end treatment consists of a rail placed in a 37.5-foot 
parabola with the end post offset four feet from the back of the rail for the 
straight section. The first two posts are of a breakaway design. An update on 
development of the BCT was reported by NCHRP in May 1978 (3). Modifications 
were made and the BCT was judged to perform satisfactorily for most vehicle 
impact conditions. 
A nationwide survey of guardrail end treatment usage was completed by the 
Kentucky Transportation Research Program in 1983 (4). Generally, the preferred 
method used to end roadside steel-beam guardrail was to bury the end in a cut 
slope. However, roadside geometries prevent this in most instances. When the 
end could not be buried, either a BCT or turned-down end treatment was 
generally used with the BCT used most often. Guidelines for guardrail end 
treatment usage were made. The recommendation made for guardrail end 
treatments in Kentucky was that, whenever possible, the approach end of roadside 
steel-beam guardrail should be buried in a cut slope or anchored into a rock cut. 
When those end treatments could not be used, the BCT treatment was 
recommended when it could be installed properly. The BCT end treatment should 
be used only when a four-foot flare can be obtained with a 10:1 slope in advance 
and a sufficient recovery area, not exceeding a 3:1 slope, behind. The first 
non breakaway post should be placed at least 50 feet from the beginning of the 
point of need. When conditions for proper installation of the BCT could not be 
met, a modified turned-down design was recommended. 
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A modified turned-down design was developed and recommended when 
conditions for installation of a BCT could not be met (4). This turned-down design 
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and anchored over the last 25 feet with no posts in that section of rail. The first 
two posts are breakaway with post spacings of 12.5 feet. This is followed by posts 
at the regular 6.25-foot spacing. This weakened turned-down end treatment was 
designed to eliminate the rollover problem. This design was included in 
Kentucky's Standard Drawings in October 1984 as the Type 7 end treatment. 
Kentucky was one of the first states to install BCTs, beginning in 197 4. 
Summaries of the numbers of BCT and Type 7 end treatments that have been 
installed (from contracts awarded) are given in Table 1. Unit prices are also 
given. Through 1991, the total number of BCT installations included in the 
Kentucky Department of Highway's summaries of unit bid prices was 6,339. The 
weighted average cost for each BCT installation was $499. 
With the first installations in 1985, there have been 5,234 installations of 
the modified turned-down (Type 7) end treatment at a unit cost of $444. It should 
be noted that there have been substantially more installations of the Type 7 end 
treatment than the BCT in recent years. The Type 7 end treatment has typically 
been installed on maintenance and other minor reconstruction projects. The Type 
7 end treatment is not installed on interstate highways. 
Three prior studies have reported on the analyses of accidents involving 
guardrail end treatments in Kentucky (5,6,7). The most recent report included 
analyses of 232 accidents involving a BCT, 66 accidents involving a MBCT 
(median BCT), 37 accidents involving the Type 7 turned-down end treatment, 12 
accidents involving the Crash Cushion Attenuating Terminal (CAT), and two 
accidents involving the Breakmaster. The performance of the BCT was judged to 
be satisfactory, and the recommendation was made that the BCT should be used 
where geometries permit. When roadway geometries do not permit the guardrail 
end to be properly buried in a cut slope and conditions for the use of the BCT 
cannot be met, the recommendation was made that the Type 7 end treatment 
could be used (7). 
The objective of this study was to report the results of the continued 
monitoring of the performance of the modified turned-down guardrail end 
treatment (Type 7) in traffic accidents. This report includes an increased sample 
of accidents involving the Type 7 end treatment than reported in the previous 
report (7). In the absence of full scale crash tests, the performance of the end 
treatment in actual traffic accidents was used to determine its effectiveness. 
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DATA COLLECTION 
The data consisted of information relating to the performance of the Type 7 
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were used as a base (7). Data for 37 accidents were included in that report with 
the primary data collection period of 1987 through 1990. 
Additional data were obtained on accidents involving the Type 7 end 
treatment since 1990. The data were obtained through contact with highway 
department personnel and observations made on various trips throughout the 
state. 
Visual inspection of the guardrail damage resulting from an impact was 
made when possible. In several instances, the inspection was made after the 
guardrail was repaired. In some cases, photographs showing the damage were 
obtained from highway department personnel or from police photographs. 
An effort was made to obtain an accident report for each location where an 
impact had occurred. In many instances, no accident report could be located 
which could definitely be associated with the end treatment impact. Factors 
causing problems in identification of these accidents included the lack of an 
accident diagram or description of the accident and an inadequate description of 
the location of the accidents. If no diagram or detailed description was given on 
the accident report, it was impossible to determine if the accident involved a 
collision with a guardrail end treatment. The method of locating the accident was. 
sometimes not sufficiently accurate to determine whether the accident was at the 
location of the end treatment. Evidence also indicated that an accident report was 
probably not filed in several of the accidents. 
Where possible, photographs were taken to document damage to the end 
treatment. Repair forms were also obtained when available. The information for 
each accident was summarized with an evaluation of the performance of the 
guardrail given when sufficient information was available. The types of 
information obtained, where available, for each accident are given in Table 2. 
End-treatment performance, when it could be determined, was defined as 
either proper or improper. Impact severity (which involves guardrail damage, 
vehicle damage, and injury severity) was not used as the criteria for assessing 
performance. It is possible that the end treatment could perform properly with 
severe injuries occurring as a result of other factors such as vehicle size and lack 
of safety belt usage. Vehicle and guardrail damage may be more related to type 
and size of vehicle than end-treatment performance. Proper or improper 
performance was judged for each type of end treatment based on whether the end 
treatment performed as designed. When a vehicle hit the end ofthe guardrail and 
broke one or two posts and then went behind the rail, the performance would be 
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classified as proper. When that vehicle rolled over as a result of going down an 
embankment after breaking through the end treatment, the performance would 
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rollover was the result of the embankment and not the end treatment. 
' 
An accident report was not essential to judge performance when other 
sufficient information was available. This information could include an inspection 
of the damaged end treatment or discussions with the personnel who repaired the 
end treatment. Limiting the analysis to only cases where an accident report was 
located would have biased the data by omitting accidents in which the end 
treatment performed properly. A substantial effort was made to locate an accident 
report. The accident file was manually searched for a long segment of highway 
around the accident site and for a long time period. The fact that no accident 
report was filed indicates the vehicle was able to continue, and this would indicate 
proper performance. An accident report would have been located if a rollover 
occurred. 
In addition to end-treatment performance, information concerning vehicle 
size, impact severity, impact angle, guardrail placement, vehicle action after 
impact, and end-treatment damage were analyzed. Subjective judgment was used 
to determine many of those variables. 
RESULTS 
Data for a total of 67 accidents involving the modified turned-down (Type 7) 
guardrail end treatment were identified. The earliest accident date was in 1987 
with data collected through the middle of 1992. 
As previously noted, sources of information included accident reports, 
photographs, and repair forms. An accident report was obtained for 35 of the 67 
accidents. A repair form was obtained for 33 accidents. Photographs showing 
damage to the guardrail were either taken during the inspection or located from 
other sources for 34 accidents. Lists of the accidents giving information 
concerning the location of the accident and the information available are included 
in Appendix A. The referenced accident numbers are not consecutive because they 
came from a file containing an analysis of other types of guardrail end treatments. 
A summary of data obtained for accidents involving turned-down (Type 7) 
end treatments is presented in Table 3. As previously noted, this is a modified 
turned-down end treatment which was weakened in an effort to reduce the 
problem with vaulting associated with the original turned-down design. 
Performance was determined for 61 of the 67 accidents involving a turned-down 
end treatment. Proper performance was related to an interpretation of whether 
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the end treatment properly redirected or stopped the vehicle without causing the 
vehicle to overturn. 
In several accidents, the evidence indicated that the vehicle hit at or near 
the end of the guardrail and broke one or two posts while riding upon the 
guardrail and pushing the end of the rail down. The vehicle then dropped off the 
rail and proceeded down the road. No accident report was filed in this type of 
accident but the guardrail performance would be classified as proper. 
Performance was classified as proper in 51 (84 percent) of the 61 accidents 
in which it was determined. The 10 accidents in which performance was judged to 
be improper all involved a vehicle rollover. In the majority of the accidents in 
which proper performance occurred, the vehicle either went onto the top of the 
guardrail past the breakaway posts or broke through the breakaway posts and 
proceeded behind the guardrail. The objective of the Type 7 end. treatment was to 
provide a weakened turned-down end treatment which would eliminate the 
rollover problem. While some rollovers still occurred, the extent of this problem 
was substantially reduced compared to the previous turned-down design (1). 
Two fatal accidents have been identified involving the Type 7 end 
treatment. Both of these accidents involved a rollover of a small car and ejection 
from the vehicle; More detailed descriptions of all accidents included in this study 
are given in Appendix B. 
Of the 10 accidents involving a rollover, all were automobiles with five large 
automobiles, four a small automobile, and one of unknown size. This shows that 
the rollover problem is limited to automobiles and specifically to small 
automobiles. Of the 18 accidents in which the vehicle was identified as a large 
automobile, 5 accidents (28 percent) involved a rollover. Of the eight accidents in 
which the vehicle was identified as a small automobile, four accidents (50 percent) 
involved a rollover. There was only one accident in which a rollover occurred · 
which was associated with the embankment rather than the guardrail, and it 
involved a combination tractor and semi-trailer going down a steep embankment. 
High-speed impacts were included in the sample. For example, one accident 
involved a full-size pickup truck hitting the end of the rail at an estimated speed 
of about 70 mph. The pickup broke both breakaway posts and pushed the section 
of rail prior to the first wooden post to the ground before rebounding to the right. 
It travelled approximately 480 feet from impact to its final rest position. There 
was no injury and the pickup sustained relatively minor damage considering the 
impact speed. 
When the vehicle action after impact was summarized for the 61 accidents 
in which sufficient information was available, the most common actionwas for the 
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vehicle to travel on the top of the rail past the breakaway section. This occurred 
in 24 of the 61 accidents (39 percent). The vehicle may have then dropped off the 
~~~---------!:'ilL()!_ mlolyJlll~_E! __ ~?.toiJJ>~-cl--()l!_~ll~_!_!ljl, __ Th~_!lE!~<Jl!cl __ IIJc()l>i;_~_o!lll11_o_l1.:_101CJi<J_l1_LlL _____ ~--------~~·~-
accidents or 23 percent) involved a vehicle breaking through the end section. As 
previously noted, in 10 accidents (16 percent) the vehicle overturned. In 10 
accidents (16 percent), the vehicle rebounded off the end treatment. 
If only the 35 accidents in which a police report was located is considered, 
the percent involving a vehicle overturning as a result of the end treatment is 
increased from 16 to 29 percent. However, as previously noted, the exclusion of 
accidents in which an accident report was not found does not consider accidents in 
which the end treatment performed properly. An accident report would have been 
filed if a vehicle overturned, and there was a substantial effort to locate the 
accident reports. The percentage of rollover accidents in this data base can be 
compared to that found in an analysis of police reported accidents involving the 
Texas turned-down end or "Texas Twist" (8). The overturn rate on this stiffer 
turned-down end treatment was 38 percent. 
Most of the impacts were classified as severe (73 percent). This would be 
related to the location of almost all of the accidents in rural locations having high 
speed limits. The majority of the accidents (52 percent) occurred on parkways or 
other highways where the speed limit is 65 mph. Only 10 percent occurred at 
locations where the speed limit was under 55 mph. The impact severity was 
usually related to damage to the guardrail or vehicle. In 46 percent of the 35 
accidents in which injury severity was known, there was no injury. Two fatal 
accidents, involving three fatalities, were reported. An incapacitating injury 
occurred in 16 percent of the accidents. 
In approximately one half of the accidents (51 percent), there was 
substantial damage to the guardrail past the two breakaway posts. This was 
related to the vehicle action after impact where the vehicle would travel o!l top of 
the rail for a substantial distance. Only the first post was broken in 27 percent of 
the accidents. In several of these accidents, the vehicle traveled ori the rail for a 
distance past the breakaway posts but there was no substantial damage to the 
guardrail over this distance. In 10 percent of the accidents, no posts were broken 
with a slight deflection of the rail. 
In two thirds of the accidents in which information was available, the 
damage to the vehicle was classified as severe. In many of the other impacts in 
which no accident report was located, the assumption would be that the damage to 
the vehicle was such that the vehicle was driven from the scene. Most of the 
accidents (77 percent) involved an autoriwbile with 51 percent involving a large 
automobile. 
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The impact was typically at a shallow angle. For the accidents in which an 
estimate could be made, 64 percent of the impacts were classified as occurring at a 
shallow angle compared to only 6 percent at a sharp angle. Some portion of the 
-~--------Trant-oilh-evenicTe-was-t1ieJ:lartorn1e-veliiCfewli.1cfi--t1rstiiittiieguard.ra1nn:-ss _____ -----------
percent of the accidents. 
The location of the end treatment was almost always on the mainline 
shoulder (92 percent) with the majority on the right shoulder (73 percent). 
The cost to repair the damage was obtained for 16 accidents. The average 
cost to repair damages due to impacts to a Type 7 end treatment was $842. The 
repair cost ranged from $541 to $1,724. 
RECOMMENDATIONS 
The performance of this "weakened turned-down" end treatment has shown 
that continued use is warranted. Although full scale crash tests have not been 
conducted for this end treatment, its performance in the field in actual accidents 
warrants further use. The rollover problem experienced with the original "stiff' 
turned- down design has been substantially reduced. The remaining question 
concerning the rollover problem relates to the small car. The most severe 
accidents have involved the rollover of a small car. It would be desirable to 
conduct full scale crash tests using various types of vehicles. When roadway 
geometries do not permit the guardrail end to be properly buried in a cut slope 
and conditions for the use of the BCT cannot be met, the Type 7 end treatment 
provides a practical alternative. 
Current Federal Highway Administration policy does not approve the use of 
the Type 7 end treatment on the National Highway System. In order to obtain a 
larger sample of impacts with small vehicles, the performance of this end 
treatment design should continue to be monitoried. Field inspections should be 
conducted and accident reports should be obtained for accidents involving this end 
treatment. 
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TABLE 1. SUMMARY OF INSTALLATIONS BY YEAR (NUMBERS AND UNIT PRICES 
TABULATED FROM CONTRACTS AWARDED 
-·---------·---·---·--·----·--·--·--·-·-·-----·-·-----·----·----------- --· .. ------------ ------- --------- -TYPE-OF·END-TREATME#T ---·-·-- .. -·--·---· 
NUMBER AVERAGE UNIT PRICE (DOLLARS) 
YEAR BCT TYPE? BCT TYPE 7 
1974 285 668 
1975 443 617 
1976 421 446 
1977 541 423 
1978 229 444 
1979 350 482 
1980 244 516 
1981 160 519 
1982 498 572 
1983 462 . 487 
1984 180 490 
1985 197 118 484 477 
1986 298 392 464 450 
1987 438 742 459 450 
1988 369 878 483 457 
1989 250 830 468 438 
1990 341 821 474 446 
1991 633 1,453 460 430 
ALL 6,339 5,234 495 444 
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TABLE 2. DESCRIPTION OF INFORMATION OBTAINED 
VARIABLE CATEGORY DESCRIPTION 
Vehicle Size A-L Full or mid-sizeo passenger car; tull-sizeo pickup truck; van 
. ~--------~---·~--·-·--·--·--·-------p,s._ ____ ~ ____ CornpecLor.sub.,ronpect.car~ . .smaiLpickupJrucL_. __ ~·-·--~·~---------·--------~--~----------
Impact Severity 
Impact Angle 
Guardrail 
Placement 
Injury Severity 
(Most Severe 
Injury) 
Vehicle Action 
after Impact 
End-Treatment 
Performance 
End-Treatment 
Damage 
Vehicle Damage 
Vehicle Initial 
Contact Area 
A-U Automobile, size unknown 
SUT Single-unit truck 
Comb Combination tractor and semi-trailer 
Unk Type ot vehicle unknown 
s 
N-S 
Shal 
Mod 
Shp 
RHS 
RHS/R 
LHS 
LHS/R 
Gore 
1 
2 
3 
4 
5 
STOP 
OVER 
BT 
RB-L 
RB-R 
TOP 
p 
Imp 
s 
M 
H 
E 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
Impact sufficient to cause heavy or extensive damage to the guardrail, severe damage 
to the vehicle, and/or injury severity ot fatal incapacitating injury 
Slight or moderate damage to the guardrail, minor or moderate damage to the vehicle, 
and/or slight or no injury 
0 - 15 degrees 
1 6 - 45 degrees 
Over 45 degrees 
Right shoulder (mainline) 
Right shoulder (ramp) 
. Left shoulder (mainline) 
Left shoulder (ramp) 
Area between roadway split 
Fatal 
Incapacitating injury 
Non-incapacitating injury . 
Possible injury 
No injury 
Stoppeo immediately upon contact 
Overturn eo 
. Broke through 
Rebounded left 
Rebounded right 
Went on top ot rail past breakaway portion 
End treatment performed as designeo 
Performance other than as designed 
Slight deflection ot rail; no posts broken 
First breakaway post broken 
Two breakaway posts broken 
Dam age past two breakaway posts 
_No damage 
Minor damage 
Moderate damage 
Severe dam age 
Front 
Right front 
Right side 
Left front 
Left side 
Rear 
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TABLE 3. PERFORMANCE OF TYPE 7 END TREATMENTS 
'! END 
-L~----·-···-··-·--·-·AG&·--··-·VEf+-·-·--·-·-···------·fMPA6T-----SR-·------·---~-VEH-·-·-··-··----TAEAT--···-···"(;fl····--·-------vrn-------·--lNir------·----~ -----
NO SIZE SEV ANGLE LOG INJ ACTION PERF DAMAGE DAMAGE CONT 
200 A-L s Shal LHS 5 AB-A p H 4 1 
209 Unk s Shal AHS Unk TOP p E 2 1 
210 Comb s Mod AHS 2 BT p E 4 2 
216 Unk N-S Shal AHS Unk TOP p M Unk 1 
223 Unk s Shal AHS Unk BT p H Unk 1 
224 A-L N-S Shal AHS 3 BT p M 4 2 
225 Unk N-S Unk AHS Unk TOP p M Unk Unk 
252 A-S s Shal AHS 3 OVER Imp E 4 1 
253 Comb s Shal AHS 3 BT p E 4 1 
254 A-L s Mod AHS 5 TOP p E 4 2 
257 A-L N-S Mod LHS 5 TOP p H 2 6 
259 A-S N-S Mod AHS 4 STOP p s 4 2 
261 Unk s Shal AHS Unk TOP p E Unk 1 
265 Unk · N-S Unk AHS Unk AB-L p M Unk 2 
270 A-U s Mod LHS 2 OVER Imp Unk 4 2 
272 A-L N-S Shal GORE 5 BT p s 3 
273 Unk Unk Unk GORE Unk BT p M Unk Unk 
274 A-L s Shal AHS 3 OVER Imp E 4 2 
277 A-L s Mod AHS 3 TOP p M 3 1 
281 Unk Unk Unk LHS Unk Unk Unk M Unk Unk 
282 Comb s Mod AHS 5 BT p E 4 2 
297 Unk Unk Unk AHS Unk TOP p E Unk Unk 
298 Comb S. Shal AHS 5 BT p E 3 2 
299. A-L s Mod AHS 5 OVER Imp E 4 1 
350 A-L s Shal AHS 2 OVER Imp E 4 1 
351 A-L s Mod AHS 4 OVER Imp E 4 3 
352 A-L s Mod LHS 2 AB-A p H 4 4 
353 A-S s Shal AHS 5 TOP p E 4 1 
354 Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk 
386 A-S N-S Shp LHS 5 BT p Unk 3 6 
387 Unk Unk Unk LHS Unk BT p H Unk Unk 
395 A-L s Shal AHS 5 TOP p E 3 1 
396 Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk 
397 Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk 
410 Unk s Shal AHS Unk TOP p E Unk Unk 
413. A-L s Shp AHS 3 BT p Unk 4 5 
435 A-L s Shal AHS 2 TOP p E 4 5 
441 A-L s Shal AHS 5 OVER Imp E 4 1 
442 Unk s Shal AHS Unk BT p E 4 
443 Unk Unk Shal LHS/A Unk TOP p E Unk Unk 
444 Unk N-S Unk LHS/A Unk AB-A p s Unk Unk 
445 Unk Unk Shp AHS/R Unk AB-L p M Unk Unk 
446 Unk Unk Shal AHS Unk TOP p M Unk Unk 
447 MC s Mod AHS 2 STOP p M 4 1 
448 Unk Unk. Unk AHS Unk Unk Unk Unk Unk Unk 
449 Unk Unk Unk LHS Unk Unk Unk Unk Unk Unk 
11 
TABLE 3. PERFORMANCE OF TYPE 7 END TREATMENTS (continued) 
END 
__________________________ _ACC _______ VHL _______________ .JME'AC:r-------<>~'<---~----------------VEH----------------TiiEAt·----·-GR------------·----VEFt·------------···ni/Jr----·--·---·--·· 
NO SIZE SEV ANGLE LOC INJ ACTION PERF DAMAGE DAMAGE CONT 
450 Unk s Unk LHS Unk RB-R p E 4 Unk 
451 Unk N-S Unk RHS Unk RB-L p s Unk Unk 
452 Unk N-S Shal RHS Unk RB-L p s Unk 2 
453 A-L N-S Mod RHS 5 STOP p s 3 5 
454 SUT s Shal RHS 5 TOP p E 3 2 
455 A-L s Shal RHS 5 TOP p E 3 1 
456 Unk Unk Unk RHS Unk TOP p M Unk Unk 
457 Unk Unk Shal RHS Unk RB-L p H Unk 1 
458 Unk s Shal RHS Unk TOP p E Unk 1 
459 A-L s Shal RHS 4 TOP p E 4 1 
460 Unk Unk Shal RHS Unk TOP p H Unk Unk 
461 Unk Unk Shal RHS Unk TOP p M Unk 1 
462 Unk Unk Shal RHS Unk_ TOP p M Unk 1 
463 Comb N-S Mod RHS 5 BT p M 2 3 
464 Unk Unk Unk LHS Unk TOP p E Unk Unk 
465 Unk Unk Unk LHS Unk RB-R p M Unk Unk 
466 A-S s Shal RH$ 1 OVER Imp E 4 1 
467 A-S s Mod RHS 5 BT p E 3 2 
468 Comb s Mod RHS 5 TOP p E 4 2 
469 A-S s Shal LHS 3 OVER Imp E 4 1 
470 A-S s Shal RHS 1 OVER Imp M 4 1 
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INFORMATION 
ACC DATE OF DATE OF ACC REPAIR 
NO DIST COUNTY ROUTE MP ACCIDENT INSPECTION REPORT FORM 
~- .. ~-·~·---·~----------------~---·--·------ .. -~-·-----·-----·---------~·-------------------·------------·---------------- .. - .. ~-·---·---·-·---·---·----·---·----·-
200 2 Hopkins WK Pkwy 40.5 3-12-90 3-13-90 X X 
209 7 Fayette us 421 6.4 5-22-87 
210 4 Grayson WK Pkwy 117.5 8-27-89 9-2-89 X 
216 10 Powell KY 402 13.2 4-9-87 
223 7 Clark KY 402 10.6 12-2-88 
224 10 Powell KY 402 12.5 7-9-89 10-26-89 X 
225 10 Powell KY 402 13.2 6-2-88 
252 7 Clark KY 402 6.5 3-23-90 4-15-90 X X 
253 2 Ohio WK Pkwy 81.0 4-29-88 6-5-88 X 
254 2 Ohio WK Pkwy 73.6 6-24-87 7-23-87 X 
257 2 Caldwell KY 91 8.0 11-14-89 4-5-90 X X 
259 2 Henderson KY 136 21.2 6-26-89 X X 
261 7 Clark KY 402 8.0 5-23-90 X 
265 7 Clark KY 402 6.5 9-11-90 X 
270 2 Daviess us 60 16.5 9-30-86 5-14-91 X X 
272 2 Hopkins Penn Pkwy 37.1 11-13-90 11-25-90 X 
273 2 Hopkins Penn Pkwy 37.1 11-25-90 
274 4 Hardin WK Pkwy 129.0 11-20-90 11-25-90 X 
277 2 Ohio WK Pkwy 81.0 4-12-90 7-7-92 X X 
281 2 Henderson . us 60 18.7 12-30-89 7-7-92 X 
282 2 Muhlenberg us 431 6.3 1-25-90 X X 
297 4 Grayson WK Pkwy 117.0 7-7-92 X 
298 4 Grayson WK Pkwy 117.0 6-23-90 7-7-92 X X 
299 4 Green us 68 11.7 2-22-90 X X 
350 4 Marion KY 49 10.8 2-2-90 X X 
351 4 Meade KY 868 0.2 3-18-90 X X 
352 4 Nelson KY 52 11.9 8-19-89 X X 
353 4 Nelson BG Pkwy 12.0 3-28-90 1-24-91 X X 
354 4 Taylor KY 3212 0.1 X 
386 6 Carroll · KY 36 4.6 12-19-89 X X 
387 6 Gallatin KY 1188 0.3 1-16-91 
395 9 .Boyd us 60 1.6 4-1-90 X 
396 9 Mason KY 10 12.6 
397 9 Mason KY 10 12.6 
410 12 Floyd KY 114 7.6 2-11-91 X 
413 7 Boyle us 150 3.4 7-12-90 7-31-90 X 
435 7 Fayette KY 1681 5.2 1-12-91 2-1-91 X 
441 2 Hopkins Penn Pkwy 54.0 2-26-91 5-14-91 X X 
442 10 Wolfe KY 402 36.6 3-31-91 
443 7 Anderson BG Pkwy 48.3 5-9-91 X 
444 5 Jefferson I 64 137.0 4-9-91 
445 5 Jefferson I 64 137.0 4-9-91 
446 12 Letcher KY 15 5.8 5-23-91 
447 7 Fayette KY 2328 0.3 3-27-91 7-17-91 X X 
448 7 Madison KY 1986 6.0 1 0-4-91 X 
449 7 Madison KY 1986 3.9 1 0-4-91 X 
450 7 Madison KY 1986 3.2 1 0-4-91 X 
451 7 Woodford us 60 8.0 10-7-91 
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INFORMATION 
ACC DATE OF DATE OF ACC REPAIR 
NO DIST COUNTY ROUTE MP ACCIDENT INSPECTION REPORT FORM 
----~·-·---·---·----·----------·-------------------------------------·----·---------------------------- " -·-- -- ·----- -· --- - - - - -- -- - - - ----- -- ----------- - -- ---------~-~-----
452 2 Hopkins WK Pkwy 39.3 7-25-91 
453 7 Fayette us 60 11.9 10-24-91 11-5-91 X 
454 2 Henderson us 41 16.0 3-1-91 7-7-92 X X 
455 2 Henderson KY 1557 1.1 11-9-90 7-7-92 X X 
456 10 Wolfe KY 402 38.4 11-20-91 
457 10 Wolfe KY 402 37.6 11-20-91 
458 2 Ohio WK Pkwy 80.8 12-24-91 
459 7 Oark KY 402 10.8 1-2-90 3-3-92 X X 
460 7 Clark KY 402 6.5 3-3-92 X 
461 7 Clark KY 402 15.9 3-24-92 
462 10 Wolfe KY 402 37.7 5-4-92 
463 7 Scott KY 227 0.3 2-26-92 4-7-92 X X 
464 10 Wolfe KY 402 42.6 5-4-92 
465 2 Henderson KY 1557 1.1 7-7-92 
466 2 Caldwell WK Pkwy 17.1 8-1-92 8-14-92 X 
467 2 Christian us 41 0.2 7-12-92 X 
468 2 Henderson us 41 16.7 5-12-92 X X 
469 2 Henderson Penn Pkwy 14.0 2-9-92 X X 
470 2 Powell KY 402 12.5 7-23-92 8-26-92 X 
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1 . Desciption of Accidents Involving the Type 7 End Treatment 
~~ ~~-----·-t:h!l.ltlJ_ey_·---~-~----·-----Des~:,;iption-~---·~--"------~-·-··--···-----··-·---~~--·----------·--
1 
200 
209 
210 
216 
223 
224 
225 
A full-size pickup truck hit the end of rail and broke both breakaway posts 
and pushed the rail down to the first wooden post. The pickup then 
rebounded across the road and continued 480 feet to its final rest position. 
Its impact speed was estimated to be about 70 mph. No injuries were 
reported. 
An unknown vehicle hit the end of the rail and broke both breakaway posts 
and pushed the rail to the ground past the first wooden post. There was 
evidence that the vehicle remained on the rail for up to 150 feet past the 
start of the rail. No accident report was found. No debris from the vehicle 
was located at the scene. 
A combination truck hit the end of the rail and knocked down about 125 feet 
of rail, breaking the wooden posts in the process, before sideswiping a 
shoulder bridge pier. The driver sustained an incapacitating injury. A 
speed of 55 to 65 mph was estimated. 
An unknown vehicle hit the end of the rail and broke the first breakaway 
post and pushed the rail to the ground to the first post. The second 
breakaway post was not damaged. There was evidence that the vehicle was 
on the rail for about 150 feet before going back onto the road. There was 
minor scrape marks along the guardrail with a couple of blackouts bent. 
The distance from impact to the final rest position in the median was 
about 379 feet indicating a high-speed impact of approximately 60 mph. No 
accident report was located. 
An unknown vehicle hit the end of the rail and broke both breakaway posts 
and pushed the rail down to the first wooden post. The vehicle then 
appeared to have travelled behind the rail for approximately 200 feet and 
then hit the guardrail from the back. No accident report was located. 
A mid-sized passenger car hit the end of the rail and broke the first 
breakaway post and pushed the rail down. The vehicle then travelled about 
200 feet behind the rail into some trees. The driver sustained a non-
incapacitating injury. A speed of 55 to 65 mph was estimated. 
An unknown vehicle hit the end of the rail and broke the. first breakaway 
post with the guardrail pulled away from the second post. The guardrail 
was pushed to the ground over the first 15 feet. The vehicle appeared to 
have climbed onto the rail and continued for approximately 50 to 75 feet 
before going back onto the road. No accident report was located. 
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Number Description 
I 252 A small pickup truck hit the end of the rail and broke the fi~s_tb~=a~_<i:-":9::1'_ __________________ _ 
-l__---------------------------------------post-and-pushed-tlm-ratt-to-th-~r-gr-aum:tTtrthtnlf-sq5osT--Tfie venicfe 
' travelled on the rail about 128 feet before striking one of the posts and 
causing it to start to roll. The vehicle travelled about 140 feet after leaving 
the guardrail to its final rest position. The driver sustained a non-
incapacitating injury. The evidence would suggest an impact speed of about 
60 mph. 
253 A combination five-axle truck hit the end of the guardrail and pushed down 
almost 300 feet of guardrail before going behind the rail. It then traveled 
down an embankment where it overturned. The driver sustained a non-
incapacitating injury. An impact speed of 55 to 65 mph was estimated. 
254 A large automobile hit the end of the rail and travelled slightly over 100 feet 
on top of the rail before coming back onto the road. Both breakaway posts 
were broken with the guardrail separated from several posts and pushed 
down. The vehicle travelled about 350 feet from impact to final rest 
indicating an impact speed of 60 to 65 mph. A front tire blew causing loss 
of control with impact at a shallow angle. No injuries were reported. 
257 A full-size pickup truck lost control on a wet, two-lane road and slid across 
the opposing lane and hit the end of the rail. The vehicle spun around 
hitting the end of the rail with the rear of the pickup and went on top of the 
rail damaging about 30 feet of guardrail. No injuries were reported. The 
travel speed was estimated to be 50 to 55 mph. 
259 A compact automobile hit the end-treatment between the first and second 
post causing no damage to the posts with some damage to the second rail. 
The damage to the guardrail was described as minor with an estimated 
travel speed of 35 to 40 mph. The vehicle stopped at impact. Two possible 
injuries were reported. 
261 . An unknown vehicle hit the end of the rail and travelled along the top of the 
rail for over 100 feet past the breakaway section. Both breakaway posts 
were broken. No accident report was located. 
265 An unknown vehicle hit the end of the rail (initial impact about six feet 
from the end) and went on top of the rail breaking the first post. The 
second breakaway post was undamaged. The vehicle then went back onto 
the road. No accident report was located. 
270 An automobile of unknown size hit the end of the rail, broke the first post, 
and damaged three sections of guardrail before starting to roll. The final 
rest position of the vehicle was behind the guardrail about 100 feet past the 
start of the guardrail indicating an impact speed of about 35 mph. Two 
incapacitating injuries were reported. 
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Number Description 
I 
~---- ------------~'j'~ _________________ AJull_:~_i:>;_E)JlLckillLt~J,Ic_k hi t.Jlear j_QeJlll~LoLrailJID!LtravellatLover_the_raiL ______________ _ 
I with no damage to either breakaway post. The end section of rail was 
I pushed down slightly. No injuries were reported. The travel speed was 
estimated to be 35 to 45 mph. 
273 
274 
277 
281 
282 
297 
298 
299 
350 
An unknown vehicle was reported to have broken through the end 
treatment. No accident report was located. 
An intermediate-sized car hit the end treatment near the first wooden post. 
This post was broken as the vehicle then went on top of the guardrail. The 
second post was not broken but the next ten wooden posts were broken as 
the vehicle travelled down the rail. The car then overturned down an 
embankment. Two non-incapacitating injuries occurred. 
A large automobile hit the end of the rail and travelled 78 feet on top of the 
guardrail before coming off the rail and stopping further down the road in 
the emergency lane. The driver's estimated speed was 60 to 70 mph when 
he fell asleep and hit the rail. A non-incapacitating injury was reported. 
An unknown vehicle hit the end treatment resulting in damage to two rails 
and one wood post. No accident report was located. 
A combination truck hit a section of guardrail and pushed down about 20 
steel posts before hitting the end treatment which was placed on the 
downstream end on a two-lane road. Both breakaway posts were broken. 
A travel speed of 30 to 40 mph was reported. No injuries were reported. 
An unknown vehicle hit the guardrail end treatment breaking one of the 
breakaway posts as well as four other wood posts. Two sections of guardrail 
were replaced. The damage indicates the vehicle travelled onto the top of 
the rail. No accident report was located. · 
A combination truck hit the end of the rail, breaking both breakaway posts 
as well as several wood posts past the end treatment. The truck continued 
through the guardrail down an embankment. An estimated speed of 65 mph 
was reported. No injuries were reported. 
A large automobile hit the end treatment, breaking both wood posts and 
damaging four metal posts. The vehicle then rolled over behind the rail. No 
injuries were reported. 
A large pickup truck hit the end treatment, breaking one wood post and 
damaging two metal posts. The vehicle then rolled over behind the rail. 
Three injuries were reported. 
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Number Description 
351 A large automobile hit the end treatment, breaking both wood posts art_<L _______________________________ _ 
-··t·---- - " " -- ------ --aa:magfng"one-meFaTpast:--Foi.ir"secHons"ofraiiwerereplaced:- The vehicle 
spun and hit the guardrail with its right rear. It then continued along the 
rail before flipping on its top in the roadway. The estimated speed was 30 
to 40 mph. Two possible injuries were reported. 
352 
353 
354 
386 
387 
395 
396 
397 
410 
413 
A large automobile slid across a two-lane road in the downstream end of 
guardrail. Both breakaway posts were broken. Two incapacitating injuries 
were reported. 
A small automobile hit the end of the rail, broke both breakaway posts, and 
travelled on top of the rail to its final rest position. The vehicle travelled 
about 225 feet on the rail before stopping. The speed estimate was 55 to 60 
mph. No injuries were reported. 
A Type 7 end treatment was damaged and replaced with a different end 
treatment. No accident report was located. 
A small pickup truck slid across a two-lane road and hit the downstream 
end of a guardrail. The vehicle broke through the end treatment and 
travelled another 17 feet before coming to rest against a wire fence. The 
estimated speed at the point of loss of control was 35 to 45 mph with the 
vehicle travelling about 110 feet before hitting the guardrail. No injuries 
were reported. 
An unknown vehicle travelled across the opposing lane of a two-lane road 
and hit the downstream end of a guardrail. The vehicle broke through the 
end treatment. No accident report was located. 
A large automobile hit the end of the rail and travelled about 60 feet on top 
of the rail before coming to its final rest position on the rail. The estimated 
speed was 30 to 40 mph. No injuries were reported. 
An impact to a Type 7 end treatment was reported but no information has 
been located. 
An impact to a Type 7 end treatment was reported but no information has 
been located. 
An unknown vehicle hit the end of the rail and continued on the rail past 
the end treatment. No accident report was located. 
A large automobile slid into the end of the rail. It broke through the end of 
the rail and spun around to its final rest position behind the guardrail. Two 
injuries were reported. 
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1 435 A large automobile hit the end of the rail and travelled onto the guardrail. 
· ~T·-·~·-·-··~··~~~·~~··~··Both··breakaw_ay··pos·ts:~ere··b;ok~fr.·~:~~~mah•est·pesition-oHhe-vehiele~~-~~~-~ 
1 was on the rail. Two mcapac1tatmg mJunes were reported. 
I . 
! 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
A full-size pickup truck hit the end of the rail, breaking the first wooden 
post and damaging the second wooden post and several metal posts as it slid 
on top of the rail. The vehicle overturned into the road when it came off the 
rail. It traveled about 300 feet from hitting the rail to final rest with almost 
200 feet of this distance partially on the guardrail. There were no injuries. 
The speed estimate was 55 to 60 mph. 
An unknown vehicle hit the end of the guardrail, breaking both breakaway 
posts. The rail was pushed down to the first post with evidence of the 
vehicle contact with the top of the rail to the second post. The evidence 
indicated the vehicle then proceeded behind the rail with the final rest 
about 160 feet past the initial contaCt point. No accident report was located. 
An unknown vehicle hit the end of the guardrail, breaking both wooden 
posts. There was evidence of the vehicle proceeding on the top of the rail for 
about 130 feet. No accident report was located. 
An unknown vehicle hit the end of the rail and pushed the rail down to the 
first post. The vehicle was then redirected back into the roadway. Neither 
breakaway post was damaged. No accident report was located. 
An unknown vehicle hit the rail at an angle around the second post. This 
post was broken with the vehicle redirected back onto the roadway. No 
accident report was located. 
An unknown vehicle slid into the end of the guardrail. The vehicle wimt on 
the top of the rail past the end treatment to the first metal post. There was 
no evidence of the vehicle's travel after that point. Both wooden posts were 
cracked but not broken. No accident rep·ort was located. 
A motorcycle slid into the guardrail at the location of the first wooden post. 
Both wooden posts were replaced. The driver was thrown off the motorcycle 
and sustained incapacitating injuries. 
An impact to a Type 7 end treatment was reported but no information has 
been located. · · 
An impact to a Type 7 end treatment was reported but no information has 
been located. 
An unknown vehicle hit the end treatment and rebounded across the road 
hitting the rail on the opposite side. No accident report was located. 
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451 __ A.!1 __ 1!!1_Ir.I1c:J'i\1!l_:\'El.htcJIJ hiJ;lhll __ gy:gslr<!iJ_illstm:ioLtoJh!lJir.sL>YQoJienpJ1sL __________________________ _ 
------------------------------- Both wooden posts were pushed back but not broken. There was contact 
452 
453 
454 
455 
456 
457 
458 
459 
with the rail up to the third metal post where the vehicle was redirected 
back onto the roadway. No accident report was located. 
An unknown vehicle hit the gyardrail at about the first breakaway post. 
The impact pushed the post back with no damage to the post. There was 
contact with the gyardrail from about 10 feet prior to the first post to the 
second post where the vehicle rebounded onto the shoulder. No accident 
report was located. 
A large automobile spun around with the rear of the vehicle hitting the rail 
midway between the end of the rail and the first post. There was on damage 
to the posts. The guardrail was pushed back a maximum distance of 18 
inches where the vehicle stopped. There were no injuries reported. 
A full-size single unit, three axle truck sideswiped another vehicle before 
hitting the end of the guardrail. The truck went on top of the rail breaking 
the two breakaway posts and damaging three steel posts. There was no 
injury to the driver of the truck. 
An intermediate-sized pickup truck hit the end treatment resulting in the 
replacement of several rails and posts. There were no injuries reported. 
An unknown vehicle made first contact with the guardrail about five feet 
before the first post. The vehicle broke the first post and went on top of the 
rail. The top of the second post was hit but it was not cracked. There was 
evidence of the vehicle on the rail up to the third metal post. No accident 
report was located. 
An unknown vehicle hit the end of rail with evidence of contact to the rail to 
the first post. Both breakaway posts were broken. The vehicle then came off 
the rail back onto the roadway. No accident report was located. 
An unknown vehicle hit the end of the rail and went onto the rail. Both 
wooden posts were broken with damage to nine metal posts where the 
vehicle rode on top of the rail. No accident report was located. 
A full-size car hit the end of the rail and broke the first post. There was no 
damage to the second post. The vehicle next made contact with the rail at 
about the sixth metal post. Starting with the sixth metal post, seven metal 
posts were damaged as the vehicle traveled down the rail. The vehicle then 
went behind the guardrail to its final rest position. A possible injury was 
noted on the accident report. 
22 
r 
f 
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460 An unknown vehicle hit the rail before the firstjJOsj;,~TJJ.il __ f!J:§t_p_pst_:\Yas __ ~--------
-----~~or6Kenwith~the-seconcrpost-cracke(rTile-~e-~,;-s c-;;-~tact along the rail up to 
the second wooden post with contact again just prior to the second metal 
post. There were tire marks on the rail from this point to around the sixth 
metal post. The vehicle came back down on the shoulder (leaving gouge 
marks) next to the ninth metal post. The vehicle's final rest position was 
about 150 feet from the start of the guardrail. No accident report was 
located. 
461 The tiremark from an unknown vehicle started at the end of the guardrail. 
The first post was broken with the second post undamaged. There was 
minor contact to the top of the second wooden post with evidence of contact 
to the rail up to the first metal post. 
462 An unknown vehicle hit the end of the rail breaking the first wooden post 
with no damage to the second wooden post. There was no contact to the rail 
to the ninth metal post where there was contact with the top of the rail and 
gouges to the shoulder. No accident report was located. 
463 The right rear of the trailer of a tractor-trailer hit the guardrail as it 
offtracked on the inside of a curve. The first post was broken. The rail for 
the end treatment and one other rail was replaced. No injury was reported. 
464 An unknown vehicle hit the end of the rail pushing the rail down almost to 
the second post. The first post was broken with the second post intact. There 
was contact with several of the metal posts with final rest on top of the rail 
at about the tenth metal post. The distance from the start of the rail to final 
rest was about 110 feet. No accident report was located. 
-465 An unknown vehicle- hit the guardrail from the rear. The first post was 
broken but the second post was not damaged. There was minor contact with 
the rail with the vehicle redirected. 
466 A small car hit the end of the guardrail breaking the first post. The car 
then clipped the second post before becoming vaulting about 56 feet and 
coming back down on the guardrail. The car travelling about 31 feet on the 
guardrail, breaking several wooden posts. The car then overturned behind 
the rail. The final rest position was about 250 feet from the first point of 
contact with the guardrail. The driver was partially ejected and sustained 
fatal injuries. An impact speed of 60 to 65 mph was estimated. 
467 A two-vehicle accident resulted in a small car hitting the end treatment 
from the rear. The car broke through the rail. A travel speed of 40 to 45 
mph was estimated. There were no injuries in the car hitting the guardrail. 
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468 A combination truck re_~Cl_~!l-~ecLqfL<H.aiLin.tbamed~&l--into-t-he--end~----~----~----
----------------------------------treafmenfonThe right shoulder. Contact was between the two breakaway 
469 
470 
posts. The final rest of the truck was with the tractor on top of the rail. No 
i~ury was reported. A speed of 30 to 35 mph was estimated. 
A small car hit the end of the rail. The first post was broken and the top of 
the second post was clipped. The car then vaulted about 15 feet before 
hitting landing back on the rail. The car then overturned behind the rail 
coming to rest about 183 feet past the initial impact point. The driver 
sustained a non-incapacitating injury. The impact speed was estimated as 
about 55 mph. 
A small car hit the end of the rail breaking the first post. The car 
overturned behind the guardrail and then hit a tree and stopped about 209 
feet past the initial impact point. The two passengers were ejected and 
sustained fatal injuries. The driver lost control while passing another 
vehicle with a speed estimate given of 80 to 90 mph. 
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